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(54) LASER BEAM MACHINING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser beam 
machining method by which objective materials to be 
machined can be cut-off with high accuracy even in the 
case the objective materials to be machined have 
various laminate structures. 

SOLUTION: The method is provided with a process 
where the back face 21 of a planar wafer 1a including a 
substrate 15 is mounted with an expand tape 23 having 
expandability; with the surface 3 of the wafer 1a as a 
laser light incident plane, a light-condensing point P is 
focused on the inside of the substrate 15, and laser light 
L is applied to form a fusion-processed region 13 by a 
multi-photon absorption; by the fusion-processed region 
13, a cut-off starting point region 8 is formed on the 

inside of a prescribed distance from the laser light incident plane along the cut-off scheduled 
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line 5 of the wafer 1a; and, by expanding the expand tape 23, with the cut-off starting point 
region 8 as the starting point, the wafer 1a is cut-off so that spaces are left among a plurality 
of parts. 
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(A) S S : 5/ U ' 3' > x ^ (P^3 5 0 ^m, ^@4-Y>^) 
'(B) U - If 

7tig:¥3H*U-ifE&eNd : Y A G U — If 

S : 1 0 6 4 n m 
U - "If ft * # >7 Mil : 3. 1 4X 1 0" 8 cm 2 

Wk 0 M L ffl & m. : 100kHz 

^^X|§ :30ns 40 
tB7j: 2 0(iJ/^;M 
b — +f ft dp St : T E M 00 
iift^tt : mum ft 

( c ) mytmisyx 
m m : 5 0 a 

N . A . : 0 . 5 5 

u - tf ft ^* k m -t m m m e 0 - -t > h 

(D) *«#««£n*«K«*f©5|£!&38je: 1 0 0 m m / # 
[ 0 0 3 5 ] 

HI l 2S, ± fe ^ ft- T <D U - if AO X ic J: ^} ir * n it i/ y . n z/ V x /n © — g|5 *j & H?f 50 
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^ 3 <> ft * , ±te^#tcj;5^fig$nrc^B!fe^s^^i 3<di?^^[pio^:§^«i o o ^ 

m II 1? tb 3 o 
[ 0 0 3 6 ] 

ili^ii^ i 3tf&yt?y&itiL\z£K>&f&-£nrc<itttwtw?2>o mi 3 it, u - *r % 
<Dmm.tisvnymm<on^<Dmm^h<Dm&*^?? ; 77T*%>z> 0 fetch, v =1 >m 
m <d mm m t mm m ? n ? n (d k m j&ft * £ l , rt^©^©jgi®^£^L-r^3 0 $/ y 

t^5 0 )im, lOOfirru 200/xm. 500/zm, 1 0 0 0 (imC§ 

* k o ^ t ± is m & * m L fc o 

[ 0 0 3 7 ] 

00 tt\ Nd : YAGU-f Oififit'J§ 1 0 6 4 nmCfePT, f 'J n > ^ © £ 

# 5 0 0 /imfitTOJi^, 5/Un>SSOrt8BT?ttU-1f%^8 0 % « ± S ffi T Z> C t W 
ft 3 o Ell 1 Of 2ii 3 5 0 /i mS(DT, ^tt : ?BRiRU:<J:3 
SMIili 3^->'J3>^iM l <d (fi >i> {t ifi j£ -r § fc . j/ijay^i/M l o 

SI^P. 1 7 5 /imOgP^lCjgfigjnSo i!<DtI£-CDj§j®^«, SS 2 0 o'|i mfl)J/'J 3 
> r> x ^ «r # % f S £ . 9 0%£(liOt', U - If ft 5/ U 3 > x m 1 1 O F*9 HP T* Oft 
iR^n§©(il^T'feD, l5fcA,£tf33j&-r£o Z.CDZ. tit, is V n > ^ x /> 1 10F«ggp 

u - if ft tc J: £ a ^ to An & T* i$ Mfc M S III « B f& ) ?n/cfeOT'(i§<, 

[ 0 0 3 8 ] 

, fowntf^'jay^xAoaitiiiiticaitsiittJ:?), «s » m ic m m s n * 

[ 0 0 3 9 ] 

(3) 3!fK«l**<a«f**<b««<0«^ 
a « ( m 7L l£ id' *y 7 ) ©rtflifcaittj&Jfe^ta-eT, IfcttjSfcfcW- #1 x l 0 
8 ( W / c m 2 ) «±T*lo^;l/7*i/)M n s ttTO^ftt- I/-1fitt!Sltr 5. ;l/ 7 4@ 
?:I»TS<LT, ^Jt^BRiR^SSOrtSPfceci^^Si:. ^ ft ? © UX ^ J; £ * ;l/ 4^ 

- ttm * # - icmit & -r ic , mfiL<Dft&izi&-f*>m$L&<t. is B e 0 ft x « # « ia irj ^ 

li , lili 1 x l 0 1 2 ( W / c m 2 ) T'feSo A;VX|Itilxtf l n s WT^»S L < , 
1 p sttTtfJBKjfSL^, 
[ 0 0 4 0 ] 

W ± . ^Tt^^iRKJ: )?)c5n52i(If LT (l) ~ (3) (Dm-S&mm LTctf 

, m & <d & n #i ^ -f * © §§ n -I* ft if ^ # * l t *a rr m m m m * <d «t 3 m mm tnn, ^ 

^ rT t ft s „ 
[ 0 0 4 1 ] 

t ft t> . <> y 3 > ft h © ^ ^ -v t > f fli m <d * ig H a H ¥ # 4* a ft § s ts © ±1 » , ( 
1 1 1 ) m cm \ mmm) * (1 1 0 ) m 2 mmm) t e o ^ -/s fa m w m m & m n * 

m m * & (D ft ft $ L ^ 0 S fc , GaAsftif©ra#^«£?S#lii©III-Vffifb^iK5¥SS^A^ 

e> ft s s « <o m & it . (1 1 0 ) ®tcra-pfc75riRi^^»T^a^^H§?^^fig-r«»£D^$f^H/> 

o *f ~? t -< t ( a 1 2 o 3 ) ft £ © a 75- H a H ^ © us b b h «i £ ^& t- s m m co m « . 

(000 1) ffi ( C m ) >&±®tLT (1 1 20) ® (Affi) §R l/Mi (1 1 00) ffi (M 

m ) ^ -3 ft 7? iri it: m if is fii w ?t m & t % <o » * l ^ „ 
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.[ 0 0 4- 2 ] • 

.fe S.S ' i: L T M ^ (f 1 « -) i a ^ i t 5 1 ^ , ± $ L Iff jg ^ ffi ig? * B fig 
f.^ # Txft C'flJ A fcf . v **gS'>Unv»«fc: 3? § (l 1 1 ) ffi ic m o fe 75" Ir) ) . SjSc ^ t* 

y +. * fig -r n tf > ^ © t u x > f - a >. 7 ' 7 7 : h ^ I $ § 1 1\ ^ w S j& fi igJc 
&b fig -r ^ ■% [pi t.itt o & $j iff € ^ m m * m n o je m ^ v. x ^ ^ -r § c t # rt as tc 

5 5','. . 
[ 0 0 4 3 ] 

& , : ± & l ?t u - if An x 7? & ij: ffi jg * n * ^ - if An x m m iz o ^ r , mi 4*#il 

TlttlB**oHl4tiU' — "*ftDXttlll0 0<p«tt»J5gH : ea&*. 10 
[ 0; 0 4 4 ]. 

k-finiili 0 Ott, U-^lf ft L *38£f*.U-1f ft« 1 0 1 fc\ U-1fftL©fcfcl 

t} * ^ )vx m m * m m f s it tt u - +r ft m i o i ^mmt z u-ifytmmmm i o 2 t 

, U-;1fft L:©K*H£&i&*r L U-lfft L ©ft$|ii©|R] # £ 9 0 ° £ * £ £ 5 IC @H IB * 

ft fc #4 5 a ^ y $ = ^ — 1 0 3 £ „ ^ * n y ^ = 5 — 1 0 3-Z?S!ht£*ifcl'-+Pft 
L .*^.ft't|.5*ftffl 1/VX 1 0 5. fc, ;Hftffl U>X 1 0 5 T'kft £ ft fc U-lfft L M 

^n^iraiMit i tf.«i«ft««ift i o 7 fgg^ i o 7fcxw#iRj£^!l&3-e5 
fc a6 © x m x t- - s> i 09t, «g a # i o 7 x m 7? i^K:ii[^-r5YWi7?[Ri»c^aft*-a:s 

46 © Y $ft X t- — V 1 1 It, Sic B tt 1 0 7 * X ftt-a. tfYllll^fqlJCiaSSfSZWl^lRlfj:^ 
W} £ fefcOZiXf-^l 1 iltl^3O07f-->*l 0 9, 111, 113© 20 

# Ift *-|W »t.*Xf-^*J»»l 1 5 tfefAS, 
[ 0 :0 4 ,5. ] ! 

C "© * ft J* P © X ( Y ) #77fpI©^©J«, fiOX*fg^l£X (Y) fA X ^ - & 1 09 ( 
l l l ) ■ K J: D X C Y ) Wi^|qHEi»»iS-erSii'-i:KJ:t)fT3b Z $4 7J i^j » v in x MM % l 

© ^ ffi 3 \t m 3^ -r^TJiPi^cDT'.inx^^^ i &cxs*-rau--tfftL©&j£85fi©75 , iPifc 

ft * i «fc . o T\ Zlxf-y l l 3^-Zfa75"lRl^^i&^-y:§c:i:ti:j;0\ talSlsftl O ■ 
rt gPifc u - +f ft l © % ft ^ p * & t> & %> c t w v * s c c n tc <t o , m 7L i& , in i nm. % 
i ± fc mm mm tfK&5nT^5j:54i^E, in x w ^ » ;i rtas©Bfa<bffi«k:*ftjs 

[ 0 .0 4 6 ] 30 

V —If ft Si 0 1 « ^ ;!/ X U - If ft ^ % ^fe t5Nd : YAGU-fTS§ 0 V - If ft ffi 
1 0 .1 , ^'ffl l\5 il t^t'f 5 U-f i: Lt, c © ftH , Nd : YVO^-f, Nd : YL 
F V - -tf ^ ^ 2 y V- 7 r << T U - If ^5 i> o * ^ fill? ti . *n X 3* * W 1 © An X fc: ;l/ 
XU-^3t*ffl^T^S*«, ©H2^f2C?^,§c fc^T^Sft^^ik&U-lfftT' 

[00 4 7 I' 

\y - If An X m. m 1 0 0 & 2 5 tc N fc @ ^ l o 7 (8 K S ft 'fc'iflJ 1 3t ft -1 rT % ft «a 
J: O F3§ -T S 7c 36 iz rT M ft A * « ^ *T S ft H m ft M 1 1 7 v ^V^n^y)^ - i o 

3Stfffffl:uyx.i o 5 fc IrI cft#±jc@2B^ ftTc RiMftffl© tr- ax y U y ^ 1 1 9 

£ *jffi : %..% oi- tf — A X 7° V y $ 1 1 9 tlfSl/ > X 1 0 5 tCfll^-f ^^7^7 40 
- 1 0 -3 g S. ft T V> S o tT - A X 7" V <y ^ 1 1 9tt, RT ?1 ft « © ^ ^ ft* fcM Lmz> 
© T§^f^*b^-3prtlftll}©ftllll©|pJ#^90 o SilS-<k5t«:Ell*ftT 

I/V5.. «-*fflJtiBl 1 7 Lfci^ffifttttt £-i*X :/y y * I 1 9T'^^7>^5lt 

^ ft , ■ C © 'JE ^ .ft fc rT ?1 ft m. # 4 5 n <y ^ ^ v - 1 0 3R(fi)tffll/>Xl 0 5 £ 
lit, An X ft l©^JSff^.^^-r>5^^^-t?aBa3?:P > |H^-r§o 
[ 0. 0 4 8 ] 

U — -tTAo X m Hi 0 0 ii J 5 ic , if - A X y U y; ^ 1 19,'^-<^a-i'y^59 — 10 
3 K 'OF. jR ft ffl U > X 1 0 5 t m U ft $ffi X tc SB B 5 ft fc Sg ft M ¥ 1 2 2 
3^I^5 o; 11 ^ ^ =¥■ 1 2 1 L T U 0!l ^. fcf C . C D fj * =7 if- & 2> „ W W\ 7' 5 > 5 m 

& o « ffi. 3. * l rt m ft m ©-S at ft « . hftmuzs x \ o 5 , y ^> o y ^ 5 ^ - 50 
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1 0 3. e - A X 7 U >y # 1 1 S^jgjML. JSil/^Xl 2 3 T *S {t £ n T Ji fli ? 1 2 
[ 0 0 4 9 ] 

u-fiDisn o o a £ 5 Junius 1 2 i z mti z nrcnmr - $ \t> z ti 
zMmr- z mmffi i 2 5 ts u-f toist i o o^**aij»Tr*^fraij»api 2 7 t 

. ^e^^ 1 2 9^l^5o Jfftx- 1 2 5 it, itf-^^aic LTl^ffl^ 
^IltSo C <D ^ j£ x - * £ g L T X x ~ S>' ffrj $P g|M 1 5tfZlXf-^l 1 3 £ 

ifjf&J^-T^iittc^o, RT»31fioJfejiS* t inx*r*«iio«B53»j:^a«t3tu-r*. iot 
, $ 1 2 5fi^-h^^-^xrL->y hariiEts. sfc, n & x - 10 

# £L S 1 2 5(i, »«f^^%St Lt^i3©8;^H«^oiSfiif-d'%ijii»t3o 

c <d m m x - z it & w m m bp 1 2 7 k m £ n , ± # bp r* s &l s # ft £ n . * - * 1 

2 9 K: 52! 5 n 5 „ £ «£ 0 . tz^ 1 2 9 KlS^fflilSStfg^Sns. 
[ 0 0 5 0 ] 

£ ffl m 1 2 7Cii, Xf-^M|lg|! 1 1 5^BOf-^x it ft x - * ^ 3! £P 1 2 5 
^^©IS^x-^^^A^L, ctt5©x-*fcSKLTU-ifftjgfli'JflpaPl0 2, gi & 

m % m 1 1 7 & x f - v m m bp i 1 s^untsLttiD, u-ifjniss 1 o o ± 

[ 0 0 5 1 ] 

& c . i^Lsu-ifiinisii 0 0 «r m ^ re # ^ m m m k. m z> v - if an x # & tc o 20 

x ;n 1 a ^^tf4iit'$§„ 3: & , mi 6 it, mi 5 K: ^ £ ft fc <7 x ^ 1 a CD ¥ ® H 
fe5c S 0 1 7 it, Ml 6 1C^?tl/c^xAl a^VI-VI®fM&t>*VII-VII»T®^^ 

-r & * m t* & 3 0 

[ 0 0 5 2 ] 

Ell 5—EIl 7 & # J{g -T & il , >7 x ;n 1 a „ ^PffittTfeDBSFIffitSi&MbTfSo 13 
1 6 * # BS r * , * x 1 a<D^®3ttt»«tK3S£|g-r*^iS[©^JWf ; ?^7l'>5^aS: 
SStiT^S, V) Vft ¥ ^ 5 I* , -7 x ^ 1 a * « Sic © ^ y y « SIS ^ t Wf ^ S 46 

ss«tiifis«T?$s, n(omm^^^^^5it, m *. & v x ^ i a ©^i®(c?bot 

i U tl § t i I/ -1 „ 30 
[ 0 0 5 3 ] 

$ „ "7x^1 a « x t'Jxyf^v^a >77>y h (WT TOFj tl^) 1 9^^L 
tt^„ # n flfi ^ f& tm± , of i 9ttlit^it§^jif ^7^y 5 o^o- iri 

¥?Tft#fa^S^;£ft£LTff2$c2ftT^£o OF 1 9 it , "7x^1 a%^[)»f^^^^> 

5 ic m o t m t s n ic , iaif»isi*sstwgijt5BW7RW6hT^*. 

[ 0 0 5 4 ] 

S ft , 121 1 7^#lt5t, -7x^1 a tt . ¥ ft ( S i ) £ ft S S « 1 5^ 3 ffi 

1 5 0il6±Cll^nftiia5 4^Ixt^5o 81 Jl SB 4 fcU « (S i 0 2 

) 7aSt/l 7b, MTfK&m (W) jb^ftS^lOEJg^il 9a 

2 oesi i 9b^mLr^^o mrsmmm i i a it mm. i 5 omis 6 ±kmm $ 40 

nTfe t) , *B56±li:a[»S»/^K:»SiJ*nTS^StifcSR : f}B«1ia«±fc:Sl osa^n I 

9 a^il?tlt^§„ SlOGttl'l 9 aRQ'S^l 5 it , IFIfgiil 7 a^MffiT 

3 cfc o ^ IS P, n fc 7" 5 y 2 0 aiaoTI^l:ifM(Cgi?tlt^So I^ill 1 
7 b^jBP^^^Sl 7 aRtlSl©EiU 9 a ± 2 n T 0 , Jl 19 *6 » JB 1 7 b 

±T-&-z>xm i (ommm 1 9 a^^j£;-r%fig«ic%2<DeiajB 1 9 btfii^nt^s. 
m 2 commm 1 9 b stf^ 1 <Dmmm 1 9 a « , imih 7b«rsii-rs«t9fc:iatt 
6nft7°7^2 0 bictoti^cigwtii^nt^s. 

[ 0 0 5 5 ] 

jb p^ m m m 1 7 b±t'$oti2(Dffiii 1 9 b m±<Dmfflic& zmmiat, mm^m 

7^>5tflS?n5o f ft t> , gl3ii^7iAl a^M-fct^tC. lt®g)54tD3 50 
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5 tfe^Ttt, liill 1 7 b © ^ M ( -T ft =b "6 > * x ^ 1 a © ^? ffi 3 ) ¥ ffl fro }# 
® t ft -3 T ^ § o 
[ 0 0 5 6 ] 

h T*& o S fc . 1 2 0 - 1 2 2 ii, U — +fAPX^^>&|JJ^-r§rc460^x/Nl a © Ht ffi 

0 T' 25 § o 

[ 0 0 5 7 ] 

01 8*#!St5t, £f\ >7 x ^ 1 a © — ;£©ffi"efc5gffi2 lt#gS1t07-r;1/A 
TffeSi + ^^>Kf-y2.3%8ft5 (S 1, 02 0) o x^X/^yK-r-7 P 2 3 « 10 
, M x. {f An & &c £ 0 # § *J S e> * D > £ x /n 1 a j& ^ y 7° ft fc # 

gf?t§f:4!)tffll^n§o x*X^>h*x-72 3£:LT&, iniSC J: D I* § t O W 

[ 0 0 5 8 ] 

i^t, <7x/n1 a©SS 1 5<DF*ggPlC % ^Htf^?^ V5C»oT^WfijSI«8% 
fl£ J8 "T 5 (S3. 021 ( a ) R Xf ( b ) ) » C C T? , 021 ( b ) 14 . 021 (a) IC 
^Sn^^x^l a©VIII-VIHKfffi^^-r»fffi0T'feS o £ x ;n 1 a ©fill 73" 

1 5©rt^©&ttj£P^U-ifftL£Baaf"r*Ci:fcJ;!K S ffi l 5©rt8Bfc:afcH«tti: 

i^rmmmmmm i 3*mj&?z 0 n (ommmmm^. 1 3 ^x^i a^«t«c 20 

^J»fS^««E 8 ft 5 o 
[ 0 0 5 9 ] 

0 C -e , 01 9 14 % 01 4 tS^nfc U-fiPI^I 1 OO^ffl^T-JxAl atc^urr 

xai a 14 , U-lfJmiSB 1 0 0©If & 1 0 7 iC, g!3^i«IU>Xl 0 5 t *f 
^It5J;?tli?nS 0 -Tft^*., U-1f^L{4, ^x/n1 aO$®3^5Ai*Stl5 

[ 0 0 6 0 ] 

01 4R(f|l 9%#It5t, $ I" . £ « 1 5, /f P^*fc Si Jl 1 7 a R Q* 1 7 b © ft !R 
i|jmtt^0^Lft^ftftjgffl?fc£t>$J^ir£ o C © »J Jg JfUc £ "3 l/^ T , £« 1 5. 30 
mPSmmm \ 7 a R Tj l 7 bKiJsfLTSiSSMXttKiROft^SilOU-f )tL?:?8 

£-r&u-ifftMi 0 l^i^ts (s 1 0 1) o 

[ 0 0 6 1 ] 

i^t, ski 5, mmmmm 1 7aso'i 7 b © jp £ , # ss , sr/sw^f ^^^l 

T , "7 x /n 1 aCDZtt^fR](D^ilj»^?*^-r^ (S 1 0 3) = C tl J4 , *7 x ^ 1 a © ^ ffii 

cD^ffi3^fug-rSl^-^f^L©m^^P^S2pi: Lfc^xA 1 a <D ZmTifacDtemMT* 
S5„ c©»Biliftt»JiS5 1 2 7KA*Sn5 8 
[ 0 0 6 2 ] 

•)x/M a ?:l/-filDlgi 1 0 OcDfcM^l 0 7 t 7 x a ] a O^i 3 A'llJtl l/> 40 
Xl 0 5li:WlPltSJ:5igt5. ^ IT, ilf^Sl 1 7jtp5RT1}i3fc*f8£*-£T 
^ x m 1 a©*ffi3*!Hifit5 ( S 1 0 5) „ ifl^nfc-)iAi a © IS 3n 3 * JS ft m =P 

i 2 i (:ioiit§o m m m =? i 2 nctDti^^nfcta^^-^tits^-r-^ffiasp 
1 2 5 1 s p. n s o coa«r-* ti^^tafiif-^ fflts 1 2 5 « , iisfigi 

l 7 © Rl *I ft © m & ifi K7 x ;n 1 aO|gffi3lJ:ffiai-rs<fc3a:^jS7 ? -*ftiRif-rs ( S 1 
0 7 ) o 
[ 0 0 6 3 ] 

ziDm&T 1 -* i±x7--&mm & i 1 5 g 5 n s „ * f - - ->* m bp 1 1 5 « , torn 

^f-«StUZ«7f-'> , l 1 3>&Z|[l|^-fR]cD^®j^^:§ (S 1 0 9) „ £ ti J; 

d , m m m ft m 1 1 70Rri^oi^i^xAi a © ® 3 tc & m ? %> «, ft & > » ft f - 50 
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# H & o C © & * llMf! ^ - £ « IH* fri fi? £15 1 27^^LT^r^l 2 9 ICl^n, 
[ 0 0 6 4 ] 

£ {* frj M 1 2 7 fc ^ & X 7" 7 S 1 0 3T^^?tlfc#lif-^AU^$nT^ 
9 , C CO ^ ®J * v* - * # X r- - V U ffl SB 1 1 5 K 5 ft S o X f - - 5? ftU 9H gP 1 1 5 It H © 
& m M <r - Z fc M -3 ^ T , U - If ft L © M ft & P © B *< * x ^ l a <0*iS 3 *»6BrSffi 
Ml ffl'J £ & 5 J: 5 fc , Z $01 X 7- - ->* l 1 3 fc J; 0 x ^ 1 a % Z m?j fa \c&W) Z ^ Z> (S 

1 1 1 ) o 

[ 0 0 6 5 ] 10 

m ^ T , U - If ft 1 0 1 A^U-^^L^fgiJ^t, U-if^Li&^iA 1 a 

® 3 iz m m -r £ „ u - if ft l © & ft ^ p « s « 1 5ortgptf4iLt^§©t\ ?s ism s 

1R H 1 3 S tg 1 5©rtgPfc©^fl5j££ft£>o f LT« «if £7>f > 5 tifi5 J; 3 K X 
iXf-S/'l 09^Y»Xf-^l 1 l^^Sb^-tirT^MifeMail^l 3^^^Jf$^-r§A^ 
, S§^tt«lf£7^y5l:fDStIILT^IS!i|I«i 3*^iStSi:i:K:<tD, 

««f^^7-r > 5 tc»5 «i»fjBjSiia* 8 *s« i 5 © i*j giwc ffi? $ -r § cs 1 1 3) „ 

[ 0 0 6 6 ] 

£(DX7-y7S 1 1 3 fc T , 02 1 (b) fc ^ £ ft 5 <£ -5 fc > «8)fig^M^c8^ 
, S 1 5co/p^^|^lc^tt§^»fia^M^8cr)4 ) ^>^S«l 5 © t£ 7? Ir] © <*> >i> 1 6 J; 9 

fc n ® 2 liiiJcffiB-rsjcdtJBfiS-rs- » a -r n wr , mmm&mw s ttmm 1 5 © <*» >u 20 

«t»)«iii2 1 itiot«filtt3. £ ft\ c © i: *, ^Hri^ii8^1^i 5 © * 1 
6 *#€r<k 5 te*8Bffig;£^#8 fcJ&fiKirSo c <0 « Wf jEj^ffiW 8 © ffi »U 1: L T « , S£ 
1 5©f?^l OO/imtLfti^, ^ifr®^^iHc8©fp^^^a®2 1 ^P»i^tf 4 0 /i 

[ 0 0 6 7 ] 

1 8*#It5i:, * x /n 1 a © g 1 5rt^fc^Mrl2;5^i|)c8^J£/&Lft©*> 
> ^MrjgjSiM 8 (CSo t x a 1 a £r*l£5(©^ >y ^ttgfltf 2 4tC«it§ (S5, [SI 2 

2) o ?%t>%, x*;o*>Kx-:/23*#K£^SCfc£«fc9«MriBj£fa«8fc3ia 
jStl^fflAnLT, ^Jlfie^i^S ^e^t LT^x/n 1 a «:?gf&©^ «;/ ^tfgfltf 2 4 fclZJ 
Mr IT 3 0 f LI, x^FXAV Kf-^2 3^f fclci tlitOf 7^ 30 

^si5^2 4©Ku:HRB2 6*&ttSo cot*, 11 1 5 wwmz tmmiz. wm^ 
fe^ ^ > 5 tmr* zmmmmm 1 7 asa 1 7bira^ic«ii?n«, 

[ 0 0 6 8 ] 

W ± Si ft L fc J: 3 fc „ * H Sg Jfc f|g fc ^ i, b - -«f m I 7? £ T? fcfc , * x /n 1 atfttSil 
1 5©ftg[Sfc. ^ft^Sfci&tl^iiiUc^O^^SftS&Slii^T'fcoT, * x 1 a 

^^»rt^f3ric«iffi7^>5 fc a o ft «j if e ^ m 8 * m m r s c t ^ r* * s „ 

^LTv £ x js 1 a © S ® 2 1 fc ^ tl fc x 4^ X F f - ^ 2 3 ^# ?l ? -ti: § C t (C 
«k <9 x S IS l 5 © fc m f& Z ft It W Wr iS ^ 81 « 8 fc 51 38 JS ^ s& » m lz EP in T § c t T 

cftfcj:D. ^oiiB^f ^s^iB^tLt, in 5 ttttnm'bz x*mm.Bk < 
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